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Introduction

Tomaz Erjavec Darja FiSer
Programme Committee Chair Executive Director of CLARIN ERIC
Jozef Stefan Institute, Ljubljana, Institute of Contemporary History,
Slovenia Slovenia
tomaz.erjavec@ijs.si darja.fiser@clarin.eu

This volume presents the highlights of the eleventh CLARIN Annual Conference in 2022. The confer-
ence was held from 10 to 12 October 2022 as a hybrid event, with Prague, Czechia, as the venue.

CLARIN, the Common Language Resources and Technology Infrastructure, is a virtual platform that
is accessible to everyone interested in language. CLARIN offers access to language resources, technol-
ogy, and knowledge, and enables cross-country collaboration among academia, industry, policy-makers,
cultural institutions, and the general public. Researchers, students, and citizens are offered access to digi-
tal language resources and technology services to deploy, connect, analyse and sustain such resources. In
line with the Open Science agenda, CLARIN enables scholars from the Social Sciences and Humanities
(SSH) and beyond to engage in and contribute to cutting-edge, data-driven research based on language
data in a range of formats and modalities.

The infrastructure is run by CLARIN ERIC', a consortium of participating countries and institutes
that was established in 2012 and has grown considerably in size since. Currently there are 22 member
countries, 3 observers, and more than 100 associated research institutions, which are all encouraged and
supported to be represented at the annual conference. The event is central for the CLARIN community
and is one of the crucial instruments for CLARIN to function as a knowledge hub. At the conference,
consortia from all participating countries and the various communities of use meet in order to exchange
ideas, experiences and best practices in using the CLARIN infrastructure. Moreover, CLARIN2022 was
also intended for the wider humanities and social sciences communities in order to exchange ideas and
experiences within the CLARIN infrastructure. This includes the design, construction and operation of
the CLARIN infrastructure, the data, tools and services that it contains or for which there is a need, its
actual use by researchers, its relation to other infrastructures and projects, and the CLARIN Knowledge
Infrastructure. Early in 2022 a call® was issued for which 21 abstracts were submitted. The authors of
the submissions to the main conference sessions represented 11 CLARIN ERIC countries.

All submissions were reviewed anonymously by three reviewers (PC members and reviewers invited
by PC members). Out of the 21 submitted abstracts, 16 submissions were accepted for presentation at
the conference (acceptance rate 0.76). Those 16 submissions were grouped in the following subjects:

» Language Resources and CLARIN Centres (3 papers)
* Tools and Workflows (6 papers)

* Legal Questions (1 paper)

* Curation of Language Resources (3 papers)

* Research Cases (3 papers)

The accepted contributions were published in the online Proceedings of the Conference>.

As in 2018-2021, a PhD-session was organised as a combination of a one-minute pitch followed by
a highly interactive poster session. The abstracts of 12 presentations were published in the online pro-
gramme of CLARIN 2022 4.

Thttp://www.clarin.eu
Zhttps://www.clarin.eu/content/call-abstracts-clarin-annual-conference-2022
3https://office.clarin.eu/v/CE-2022-2118-CLARIN2022_ConferenceProceedings.pdf
*“https://www.clarin.eu/content/programme-clarin-annual-conference-2022
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The 2022 edition of the CLARIN Annual Conference was shaped as a hybrid event. Live and on
several screens, more than 300 registered participants were able to follow the quality content and learn
what CLARIN is about. The conference programme contained both traditional conference elements, and
novel items better suited to the virtual set-up:

* Invited talk ’Enabling Digital Research - The German National Library as Part of a (Na-
tional) Research Infrastructure.’ by Peter Leinen was followed by the panel ’CLARIN and Li-
braries: Infrastructures Working Together’, dedicated to further discussions on the topic which
was chaired by Martin Wynne, with Sally Chambers, Andreas Witt and Peter Leinen as panelists.
The invited talk presented the strategic orientation of the German National Library as well as the ex-
periences and challenges faced by the library in concrete cooperation with the scientific community.
Special attention was dedicated to the German National Library’s commitment to the development
of the National Research Data Infrastructure. In addition, the panelists discussed the outcomes of
the ‘CLARIN and Libraries’ workshop that took place at KB National Library of the Netherlands in
May 20223, and focused on further steps that are to be taken in order to bring together the interna-
tional CLARIN community and research libraries in order to deliver digital content for researchers.

* Invited talk ’Is Human Label Variation Really so Bad for AI?’ by Barbara Plank. The talk
elaborated on the question as to whether human variation in labelling is noise, or whether and how
such information can be turned into signal for machine learning.

* Invited talk 100 Years of Speech Recognition, the Data Fork and the Conversational Chal-
lenge. Stories from Today’s Speech Industry’ by Ariane Nabeth-Halber. This talk showcased how
several revolutions in the speech technology domain translate in the industry context, with a special
focus on current advances that are starting to appear in the speech industry landscape, and outlined
conversational challenge as the next frontier.

* Panel ’CLARIN and Other SSH Platforms: You’ll Never Innovate Alone’ was moderated by
by Jan Haji¢ with the following experts: Dieter Van Uytvanck, Alba Irollo, Simon Krek, Emilie
Blotiere and Sona Arasthe, and Matej Dur¢o. The panelists explained how they see their role in the
SSH landscape and discussed the interoperability and complementarity of the different platforms.

* Sessions of accepted conference papers were organised as regular sessions with a presentation
followed by Q&A.

* During the CLARIN Student session, PhD-students presented their work in progress: studies sup-
ported by or contributing to the CLARIN infrastructure. The aim of the session was to put the
spotlights on the next generation of researchers and enable them to receive feedback on their work
from CLARIN experts.

* The Teaching with CLARIN session® invited university lecturers who had used CLARIN re-
sources, tools or services in their courses to present their experience and suggest future steps that
could help facilitate and accelerate the further integration of CLARIN into university curricula.
Three of those submissions were granted with an award:

- Ajda Pretnar Zagar, Kristina Pahor de Maiti, and Darja Fier from the University of Ljubljana,
Slovenia, for "What’s on the Agenda? Topic Modelling Parliamentary Debates before and
during the COVID-19 Pandemic’’

— Jurgita Vaicenoniené from Vytautas Magnus University, Lithuania, for *Lithuanian Colloca-
tions: Usage, Teaching, Learning, and Translation’?

Shitps://www.clarin.eu/event/2022/clarin-and-libraries

®The slides of this and above mentioned CLARIN Students sessions can be found in the conference programme.
https://www.clarin.eu/content/whats-agenda-topic-modelling-parliamentary-debates-and-during-covid-19-pandemic
Shttps://www.clarin.eu/content/lithuanian-collocations-usage-teaching-learning-and-translation
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— Rachele Sprugnoli from Dipartimento di Discipline Umanistiche, Sociali e delle Imprese Cul-
turali — Universita degli Studi di Parma, Italy, for ’Natural Language Processing Methods’’

* Asusual, the CLARIN Bazaar provided an informal setting for conversations with CLARIN people
and a space to showcase ongoing work and exchange ideas. The presenters were grouped together
by topic to encourage interaction.

— CLARIN Core

— CLARIN National Nodes Highlights

— Training and Knowledge Exchange

— Data Curation Using NLP

— EOSC-Related Activities

— New Initiatives to Enhance Data and Services Coverage
— New Collaborative Links

— CLARIN Committees

After the event, CLARIN published a rich set of relevant materials:

e The complete conference programme and most of the slides presented:
https://www.clarin.eu/content/programme-clarin-annual-conference-2022

* Recordings of keynotes, panels, and CLARIN Café that are available on the CLARIN YouTube
channel: https://youtube.com/playlist?list=PLIKmS5dTMgw0bGbaN3HSc9Dta40BKqCxq.

* Conference summary: https://www.clarin.eu/content/clarin-annual-conference-2022-summary

After the conference, authors of the accepted papers and student submissions, as well as participants of
the Teaching with CLARIN session and CLARIN-funded projects, were invited to submit full versions of
their papers to be considered for the post-conference proceedings volume. The papers were anonymously
reviewed, each by three PC members. We received 13 (including 4 student papers) full-length submis-
sions, and all of them were accepted for this volume. All the main topics addressed at the conference are
covered in the papers.

We would like to thank all PC members and reviewers for their efforts in evaluating and re-evaluating
the submissions, Maria Eskevich from the CLARIN Office for her indispensable support in the process
of preparing these proceedings, and our colleagues at the Linkoping University Electronic Press, who
ensured that the digital publication of this volume came about smoothly. In order to support the pro-
gramme chair and the programme committee in the organisation of reviewing and programme planning,
a programme subcommittee was established, starting from CLARIN 2020. With respect to the estab-
lishment of the programme subcommittee, it was decided that the programme chair from the preceding
year’s conference should be one of the members in order to ensure continuity from one year’s conference
to the next. The members of the 2022 PC subcommittee were TomaZz Erjavec, Krister Lindén, Monica
Monachini, and Koenraad De Smedt.

“https://www.clarin.eu/content/natural-language-processing-methods

Selected papers from the CLARIN Annual Conference 2022

iii



Members of the Programme Committee for the CLARIN Annual Conference 2022:

Starkadur Barkarson, Arni Magntsson Institute for Icelandic Studies, Iceland
Lars Borin, University of Gothenburg, Sweden

Anténio Branco, Universidade de Lisboa, Portugal

Tomaz Erjavec, JoZef Stefan Institute, Slovenia (Chair)

Eva Hajicov4, Charles University Prague, Czechia

Marinos Ioannides, Cyprus University of Technology, Cyprus

Arne Jonsson, Department of Computer and Information Science, Linoping University, SE-581 83,
Lin6ping, Sweden

Krister Lindén, University of Helsinki, Finland

Monica Monachini, Institute of Computational Linguistics “A. Zampolli”, Italy
Karlheinz Morth, Austrian Academy of Sciences, Austria

Costanza Navarretta, University of Copenhagen, Danemark

Maciej Piasecki, Wroctaw University of Science and Technology, Poland

Stelios Piperidis, Institute for Language and Speech Processing (ILSP), Athena Research Center,
Greece

Gijsbert Rutten, Leiden University, The Netherlands

Kiril Simov, IICT, Bulgarian Academy of Sciences, Bulgaria
Inguna Skadina, University of Latvia, Latvia

Koenraad De Smedt, University of Bergen, Norway

Marko Tadic , University of Zagreb, Croatia

Jurgita VaiCenoniené, Vytautas Magnus University, Lithuania

Vincent Vandeghinste, Instituut voor de Nederlandse Taal (Dutch Language Institute), the Nether-
lands & KU Leuven, Belgium

Tamds Véradi, Research Institute for Linguistics, Hungarian Academy of Sciences, Hungary
Andreas Witt, University of Mannheim, Germany

Friedel Wolff, South African Centre for Digital Language Resources, North-West University, South
Africa

Joshua Wilbur, University of Tartu, Estonia

Martin Wynne, University of Oxford, United Kingdom

Additional reviewer of this volume:

Adriaan Lemmens, Belgium

Selected papers from the CLARIN Annual Conference 2022

v



Contents

Introduction i
TomaZ Erjavec and Darja Fiser

Analysing Changes in Official Use of the Design Concept Using SweCLARIN 1
Resources
Lars Ahrenberg, Daniel Holmer, Stefan Holmlid and Arne Jonsson

The CLaDA-BG Dictionary Creation System: Specifics and Perspectives 12
Zhivko Angelov, Kiril Simov, Petya Osenova and Zara Kancheva

Linguistic Autobiographies. Towards the Creation of a Multilingual Resource Family 23
Silvia Calamai, Rosalba Nodari, Claudia Soria and Alessandro Carlucci

The Pipeline for Publishing Resources in the Language Bank of Finland 33
Ute Dieckmann, Mietta Lennes, Jussi Piitulainen, Jyrki Niemi, Erik Axelson,
Tommi Jauhiainen and Krister Lindén

TEI and Git in ParlaMint: Collaborative Development of Language Resources 44
Tomaz Erjavec, Matyds Kopp and Katja Meden

EU Data Governance Act: Outlining a Potential Role for CLARIN 57
Pawet Kamocki, Krister Linden, Andrius Puksas and Aleksei Kelli

Semantic Classification of Prepositions in BulTreeBank WordNet 66
Zara Kancheva

Neural Metaphor Detection for Slovene 77
Matej Klemen and Marko Robnik-Sikonja

Evaluation of the Archivio Vi.Vo Architecture: A Case Study on the Reuse of Legacy 90
Data for Linguistic Purposes
Roberta Bianca Luzietti

It-Sr-NER: CLARIN Compatible NER and Geoparsing Web Services for Italian and 99

Serbian Parallel Text 5
Olja Perisié, Ranka Stankovi¢, Milica Ikoni¢ Nesi¢ and Mihailo Skorié¢

Lemmatizing and POS-tagging Akkadian with BabyLemmatizer and 111
Dictionary-Based Post-Correction
Aleksi Sahala, Tero Alstola, Jonathan Valk and Krister Lindén

Using classical readability formulas to measure text readability in Sesotho 120
Johannes Sibeko

WebLicht-Batch — A Web-Based Interface for Batch Processing Large Input with the 133
WebLicht Workflow Engine
Claus Zinn and Ben Campbell

Selected papers from the CLARIN Annual Conference 2022

v



Analysing Changes in Official Use of the Design Concept Using
SweCLARIN Resources

Lars Ahrenberg, Daniel Holmer, Stefan Holmlid, Arne Jonsson
Department of Computer and Information Science
Linkoping University, Linkoping, Sweden
firstname.lastname@liu.se

Abstract

We investigate changes in the use of four Swedish words from the fields of design and archi-
tecture. It has been suggested that their meanings have been blurred, especially in governmental
reports and policy documents, so that distinctions between them that are important to stakehold-
ers in the respective fields are lost. Specifically, we compare usage in two governmental public
reports on design, one from 1999 and the other from 2015, and additionally in opinion responses
to the 2015 report. Our approach is to contextualise occurrences of the words in different rep-
resentations of the texts using word embeddings, topic modelling and sentiment analysis. Tools
and language resources developed within the SweCLARIN infrastructure have been crucial for
the implementation of the study.

1 Introduction

What is the relation between architecture and design? Should they be seen as concepts in the minds of
speakers or as professions where stakeholders sometimes compete and sometimes join forces to achieve
their goals? In this paper, we try to answer such questions using the resources developed for the analysis
of Swedish by Sprakbanken Text and distributed through the SweCLARIN portal. More specifically
we want to study whether there is a change in the denotations and connotations of four related words:
arkitektur, ‘architecture’, form, ‘form’, formgivning (cf. German Formgebung) and design. In particular,
are there changes in their use and, perhaps, signs of a convergence? The study is limited to Sweden and
Swedish as spoken in Sweden. Its rationale is a hypothesis from colleagues working in design that there
has been an increased effort to place architecture and design under the same umbrella, not least from the
side of the Swedish government, and that this development has been detrimental for the design field.

Dictionary definitions of the four words vary. According to one of them!, the word design was first
observed in Swedish in 1948. It is defined there as konstndrlig formgivning, ‘artistic form giving’ using
the older term formgivning. It is not found in the Historical Swedish Dictionary, SAOB, as the words for
the letter D were compiled and published at the beginning of the 20th century. Over the years design has
established itself as a synonym of formgivning, and also, as will be shown, become the more frequently
used of the two. The word arkitektur, ‘architecture’, on the other hand, is defined as a scientific discipline
with a related concrete meaning as ‘artistic and technical design of buildings’. Thus, arkitektur can be
defined in terms of design but also in other terms. Nowadays, also design can be studied at universities
as a separate subject of study.

The word form has many meanings, one of them being ‘artistic form’. It is used in this sense by the
private organisation Svensk Form, ‘Swedish Form’, established in 1845, and its journal, simply named
Form. The mission of this organisation is to stimulate or inspire good design, and it aims to attract
individuals and companies that work within the areas of “form, design and architecture”.

The main Swe-Clarin resources made use of in this study are the Sparv text analysis pipeline? (Borin

This work is licenced under a Creative Commons Attribution 4.0 International Licence. Licence details:
http://creativecommons.org/licenses/by/4.0/

'Nationalencyklopedins Ordbok,‘The National Encyclopedia dictionary’, 1995 edition.
“https://spraakbanken.gu.se/sparv/#/sparv-pipeline
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et al., 2016), the SenSALDO? sentiment lexicon (Rouces et al., 2019), and the Swedish Culturomics
Gigaword Corpus (Rgdven Eide et al., 2016). In addition, we have used the Gensim framework (Rehtiek
and Sojka, 2010) for word embeddings and topic modelling, and the VADER tools (Hutto and Gilbert,
2014) for sentiment analysis.

The paper is structured as follows. Section 2 gives a short background on the recent political develop-
ments and decisions relating to the fields of architecture and design. Section 3 provides an overview of
our data and presents our general approach. In section 4 we present our results and, finally, in section 5
we state our conclusions.

2 Historical Background

In 1997 the Swedish government proposed an action program for an area identified as arkitektur och
formgivning. Two years later an official governmental report (SOU), entitled Mdotesplats for form och
design, ‘A meeting-place for form and design’* proposed a new initiative for design. Although the focus
was on design the report argued that it was reasonable that there was a clear connection to architecture, as
its proposals related to buildings and building sites and the main events were to happen in the upcoming
“Year of Architecture’ referring to the year 2001.

A few years later, in 2009, the Swedish Museum of Architecture was given a new responsibility to
cover also “other fields of design” and its name was changed to ArkDes: The Swedish Centre for Archi-
tecture and Design. Its mission is “to increase knowledge of and cultivate debate about how architecture
and design affect our lives as citizens™. The name ArkDes is derived from the two words arkitektur
and design using the first three letters from each word. More recently a new SOU-report was requested
which was ready in 2015. With the title Gestaltad livsmiljo: en ny politik for arkitektur, form och design,
‘Shaped habitat: a new policy for architecture, form and design’, it brought the three concepts architec-
ture, form, and design closer together and proposed the establishment for a new public body dealing with
them jointly. However, this has not yet been realised.

There are some qualitative studies of design policies, often comparing national contexts, but we are
not aware of any study of a national design policy that makes use of similar computational text analytical
models.

3 Method and Data

Ultimately, a close reading will be required to investigate how a certain concept such as architecture or
design has been framed and understood in a set of documents. Distant reading of the kind we perform here
can be useful, however, to catch general patterns in usage and provide quantitative estimates of them. We
study the selected terms by term frequency counts and by comparing their local contexts. Contexts can be
modelled in different ways each of which amplifies a different aspect or layer of meaning. We make use
of three common models of context: word embeddings, topics, and sentiments. To generate these models
we make use of open sourced software that is available on the GitHub platform. SweCLARIN resources
are used for pre-processing, notably for parsing Swedish text and for supplying necessary lexical data on
sentiments of Swedish words.

In addition to the two SOU reports mentioned above we have used the news sections of the Swedish
Culturomics Gigaword Corpus (Rgdven Eide et al., 2016) from relevant time periods for comparisons.
Also included are 229 responses® to the SOU report from 2015 to see to what extent they use the relevant
terms in the same way as the report itself.

Responses expressing opinions on the proposals and general contents of SOU reports can be submitted
by anyone. However, usually, a number of organisations with an interest in the subject matter of the report
are invited to do so. The responding organisations can be categorised according to different criteria: being

3https://spraakbanken.gu.se/resurser/sensaldo

*SOU 1999:123

Shttps://arkdes.se/en/about-us/

SAll SOUs and responses included in our analysis can be found at https:/github.com/holmad/Analysing-Changes-in-
Official-Use-of-the-Design-Concept-Using-SweCLARIN-Resources
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from a Sector such as Private or Public (8 different), having a different Legal Status such as a Company,
Interest organisation, Consultants, Municipality, Museum etc (17 different), or according to Area of
Interest, such as Architecture, Research, Urban construction (18 different).

In the course of the study, we discovered that the terms of interest were often joined as conjuncts of
a coordinate structure such as arkitektur, form och design, architecture, form, and design, or arkitektur,
formgivning och design. In fact, in SOU 2015:88 it turned out that more than 50% of the instances of the
words arkitektur and design occur as part of this coordination. For this reason, we decided to look at it as
a concept of its own and created versions of the report where it is handled as a single token. In the sequel
we will refer to it as the triad and the modified corpus will be referred to as the retokenized version, see
Table 2.

Variant type Examples
Base form arkitektur, form och design
Uppercase first letter(s) Arkitektur, form och design
Arkitektur, Form och Design
Hyphenation arkitektur, form och de-sign
arkitektur-, form- och design
Misspellings arkitektur, from och design
Misread PDF file arkitektur, form och design,dnr
Definite variant arkitekturen, formen och designen
+ genitive arkitekturens, formens och designens
Synonyms arkitektur, formgivning och design
arkitekturens, formens och gestaltningens
Compounds arkitektur-, form- och designpolitiken
arkitektur-, form- och designfragor
arkitektur-, form- och designomradena,

Table 1: Variants of the triad.

The triad actually appears in many different variants in the documents. Table 1 shows some of the most
common variants. Some of these variants are mainly orthographic: the use of uppercase or lowercase,
first letter of the first or all nouns, the inclusion of a hyphen in one of the words, or enclosing of it in
quotation marks and other punctuation marks. Other variants are morphological using definite and/or
genitive forms instead of the indefinite, nominative form. All of these could be caught by a regular
expression. The triad may also be embedded in a compound where the second part is a noun such as
politik, ‘politics’ and omrdde, ‘area’. We decided to treat all orthographic and morphological variants
as instances of the triad, excluding those where it is part of a compound. These are quite numerous,
however, supporting the view that the triad has developed into a conceptual unit of its own.

Frequencies for the terms of interest in the different datasets are shown in Table 2. For the SOU reports
and the responses to the 2015 report figures are given for both the original and the retokenized versions.

Corpus arkitektur | design | formgivning form | arkitektur, form och design all tokens
Gw 1990-99 (News) 793 1,008 204 10,421 0 60,037,845
Gw 2010-2015 (News) 1,595 | 4,042 303 28,102 0 168,998,305
SOU 1999:123 43 358 139 180 0 42,263
- retokenized* 38 353 134 180 5 42,248
SOU 2015:88 318 328 26 301 0 34,739
- retokenized* 126 136 18 117 192 34,163
Responses to SOU 2015:88 2023 1659 29 1601 0 266,675
- retokenized* 1114 724 20 676 1311 262,742

*The triad arkitektur, form och design considered as one unit, see Section 4

Table 2: Frequencies of the investigated words in different corpora. The counts refer to tokens including
orthographic and morphological variants.

As can be seen in Table 2 the two SOUs are roughly the same size, but the frequencies of the various
words differ, as will be further discussed in Section 4. We also note that the total text of the responses to
the 2015 SOU is much larger than the SOU itself.
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4 Analyses

We have analysed the two SOUs and the 2015 Responses from four different perspectives. We first
present results from a frequency count of the various terms, including the triad. We then present results
considering the terms’ use in general language and their semantic space by looking at word embeddings
similarities. Finally we present results from topic analyses and sentiment analyses related to the terms.

4.1 Term Frequencies

The frequency of the terms is presented in Table 2, and illustrated in the bar charts of Figures 1 and 2.

A first observation is that the ratio of design to formgivning is changing rather rapidly. This is true for
the news corpora where the ratio for the 1990s is about 5:1, rising to 13:1 for the period 2010-2015. The
same holds for the SOUs where the ratio goes from about 2.5:1 in the 1999 SOU to close to 13:1 in 2015.
Actually, the word formgivning is not only losing ground to design but also to form.

mm Arkitektur
mam Design
= Form
0.008 + mmm Formgivning
mmm A-F-D triad
w
2
2 0.006 1
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Figure 1: Relative term frequencies in the SOU reports.
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Figure 2: Effects of retokenization in the corpus of responses.

Secondly, we can see clearly the presence of the triad both in the report from 2015 and its responses.
In fact, it is even more pronounced in the responses than in the report itself. See Figure 2.
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4.2 Word Embeddings

To understand how the terms are used in general language, we looked at their distribution in the news
sections of the Swedish Gigaword Corpus (Rgdven Eide et al., 2016), for the periods 1990-99 and 2010-
2015. Using several runs of word embeddings derived with the Gensim Word2Vec framework, we could
observe the following:

* design and formgivning are close (synonyms) for both periods. The word grafisk, ‘graphical’, a
common attribute to both terms, is about equally close.

* In the 1990s formgivning is a close neighbour to arkitektur, while design is further away. In the
period 2010-15, the situation is reversed. In this period, design and konst, ‘art’ are competing for
the place as the closest neighbour to arkitektur.

* The word form does not turn up in the close vicinity of any of the other words. This is due to its
many other, more common meanings such as type, sort, shape, state, and mould.

Part of the reason why the words turn up as close neighbours in vector space is that they are often
coordinated, in pairs such as arkitektur och design, but also in triples or even longer ones. Words that
are frequent in these coordinations, apart from the four words under study, are konst, ‘art’, and hantverk,
‘crafts’. We also see trends of concept building via these coordinations, for example in the name of the
Museum of Architecture and Design, ArkDes. These events in general language correspond well with
the developments we see in the government documents and especially in the SOU from 2015, where the
triad is so frequent.

We also produced word embeddings for the two reports. Due to the smaller size and the random
character of word embeddings, these are harder to interpret. An interesting observation, however, is that
in embeddings generated from the retokenized versions the neighbourhood of the triad does not include
the individual terms, and vice versa.

In order to compare the semantic space of the studied terms in the two reports, we used the temporal
word analogies method as suggested by (Szymanski, 2017). This method works by transforming two
vector space models into a common vector space, which acts as a link between the models, enabling the
comparison of word vectors between two otherwise independent models. Thus, we can investigate shifts
between the models, in the form of “which word X in model M1 correspond to word Y in model M2?”.

We trained a Word2Vec model for each of the reports and applied the temporal word analogies tech-
nique to search for differences in usage of the studied terms, architecture, design, and form. Although the
models themselves showed some differences when extracting and manually inspecting their most similar
words, this method did not reveal any semantic shift of any of the studied terms between the two reports.
It is possible, however, that this is due to the relatively small size of the data and vocabularies used.

4.3 Topic Modelling

We have applied topic modelling to the reports to see whether they differ in their distribution of topics,
using the Gensim package (Rehiifek and Sojka, 2010) on parsed versions of the reports. Gensim pro-
vides an implementation of Latent Dirichlet Allocation (LDA) (Blei et al., 2003), widely used for topic
modelling applications. The number of topics per model was chosen to maximise the coherence score C,
(Roder et al., 2015), which resulted in the model for the 1999 SOU having 16 topics, and the 2015 SOU
having 14 topics.

We split each SOU according to its chapter. Since the chapters are few but lengthy, we performed
a second splitting process where each chapter was divided into chunks of ~100 tokens. Each of these
chunks was seen as a document in the topic modelling process. We tokenized, lemmatized and POS-
tagged each document with the Sparv pipeline. This allowed us to only include words in their lemmatized
form, as is fairly common practice, and to only include content words (nouns, adjectives, verbs, and
adverbs), which should make the topics more interpretable.

We could see for the 2015 SOU, that for the topics where design is among the 10 most relevant terms,
so is arkitektur, and vice versa. For the majority of topics where this happens, form is also among the 10
most relevant terms.
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In addition to the topic modelling of the SOUs, we trained topic models also on the responses to the
2015 SOU. This was done to enable studies of the topic distributions on different categories of responding
organisations. For this task, we used the BERTopic library (Grootendorst, 2022) that leverages the recent
years’ rise of pre-trained transformer-based language models and is able to produce topic models based
on the semantic structure (rather than only the word frequencies) of a collection of documents. The
library utilizes the pre-trained language model (in our case, we used a Swedish sentence-transformer
model (Rekathati, 2021)) to create document embeddings, cluster the embeddings, and through a class-
based TF-IDF procedure generate topics.

Consultants
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Art agency

University

Ciass

Gov agency

Region

Interest org

State

T T T T T T T 1
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9

Normalized Frequency

Figure 3: Relative frequency of a topic related to the term design across responses from different category
classes.

The topic model was trained from all the SOU 2015 responses in our dataset. Within the BERTopic-
framework we used the default UM AP model for dimensionality reduction and HDBSCAN for clustering
(both with default parameters). The resulting model consists of 106 topics. Since all responses were
assigned a category of origin, we could utilize the support BERTopic provide to visualize topics per
predefined class.

In Figure 3, the topic most heavily related to the term design, including the word design itself and
compounds such as designmetodik, ‘design methodology’, designkompetens, ‘design competence’, etc,
are displayed to have the most prevalence in responses from respondents assigned to the legal status
Interest organizations and Consultants. This design topic was highlighted only by organisations from 8
of the 17 legal statuses. From the wider range of actors, this topic did not emerge at all.

A topic heavily related to the term arkitektur, including words like bostdder, ‘residences’, mdnniskor,
‘humans’, and fortdtning, ‘urban consolidation’, can be observed to just like design have a high presence
in responses from Interest organizations as shown in Figure 4. This topic, however, is also often located
in responses from Municipality, University, and Government Agency actors. Many categories of actors
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Figure 4: Relative frequency of an arkitektur, ’architecture’, related topic across responses from different
category classes.

find it important to mention this topic in their responses, and trivial visual inspection shows that the ones
highlighting it the most are the urban planning and commissioning actors as well as part of the businesses
engaged. However, it is not possible from this analysis to see whether they agree with each other, whether
they agree with the SOU or whether they disagree with the SOU.

4.4 Sentiment Analyses

Sentiment analysis was applied to give another perspective on the reports. In particular, we were inter-
ested to see whether there is a change in the way the relevant terms are presented in the two reports.

For sentiment analysis we used Vader’ (Hutto and Gilbert, 2014) and the Swedish SenSALDO 0.2
sentiment lexicon (Rouces et al., 2019). The lexicon in English Vader comprises 5500 lexical entries with
sentiment scores between +5 and -5. There is a Swedish version with a lexicon comprising 2067 lexical
entries and sentiment scores +3 and -3, but less granular (Borg and Boldt, 2020). SensSaldo uses the three
sentiment scores -1, 0 and +1. What makes SenSALDO unique in a Swedish context is that it assigns
different sentiment values to different senses of a word, for instance, the Swedish word fara can mean
‘danger’ or ‘go (away)’ where the former has a negative sentiment and the latter is neutral. SenSALDO
comprises 12287 lexical entries where 8893 are unique words. Word sense disambiguation with the
SenSALDO 0.2 lexicon is made possible by using the Sparv pipeline. Vader also uses booster words,
such as amazingly, to further refine the sentiment analysis. The booster dictionary used in the analyses is
a slightly enhanced version of the dictionary used for sentiment analysis of e-mail conversations (Borg

"https://github.com/cjhutto/vaderSentiment
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and Boldt, 2020) and comprises 89 items.

Vader produces a compound score for each sentence, by summing the valence scores of the words
according to their identified sense and normalising this sum to be between -1 and +1. It is also useful
to calculate the amount of positive, negative or neutral sentences. For this, we use the recommendations
that a sentence has positive sentiment if the compound score is > 0.05, neutral if the compound score is
> -0.05 and < 0.05 and negative if it is < —0.05”.

Generally speaking, we find the sentiment score produced by Vader intuitively correct, although it has
some problems with negations. A typical sentence with a positive sentiment from the responses, with a
compound score of 0.8402 is: “Med bdttre kunskap och medvetenhet om vad god arkformdes innebdr
for mdnniskors vilbefinnande kan vi skapa processer som langsiktigt frimjar en god samhidllsekonomi
och goda livsmiljoer for alla” ‘With better knowledge and awareness of what good arkformdes means
for people’s well-being, we can create processes that promote a good social economy and good living
environments for everyone in the long term’.

A negative sentence withe a compound score of -0.6124 is “Kritiken har i hog grad skjutit in sig pd
brister i ledningen av verksamheten, men i sjilva verket har nog uppgiften att vidga tidigare Arkitek-
tmuseets uppgifter till att dven omfatta design varit oldmplig”, ‘The criticism has largely focused on
shortcomings in the management of the business, but in fact the task of expanding the previous tasks of
the Museum of Architecture to also include design has probably been inappropriate’.

And, finally, with sentiment score 0, a typical neutral sentence is “Ett sddant exempel dr de struk-
turer som forekommer i sodra Sverige, med samarbete mellan bland andra Region Skdane, Malmé Stad,
Form/Design Center, regionala branschplattformar, hogskolor och universitet”, ‘One such example is
the structures that exist in southern Sweden, with collaboration between, among others, Region Skéane,
Malmé City, Form/Design Center, regional industry platforms, colleges and universities’.

SOU | Sentences | Negative Sentences | Positive Sentences | Neutral Sentences | Mean sentiment

1999 2161 118 (6%) 820 (38%) 1223 (56%) 0.112*

2015 1581 87 (6%) 722 (49%) 722 (45%) 0.168

Table 3: Descriptive statistics. *Significant, p < 0.01
SOU Form Formgivning Arkitektur Design
Sentences | Sentiment || Sentences | Sentiment || Sentences | Sentiment || Sentences | Sentiment

1999 180 0.160" 139 0.125 43 0.176" 358 0.141*
2015 301 0.275% 26 0.254 318 0.288* 328 0.248™

Table 4: Concept-based sentiment for the SOUs from 1999 and 2015 in original versions. The number of
sentences and mean concept sentence sentiment. *Significant, p < 0.01

The results from analysing the two SOUs are depicted in Table 3. In both SOUs the amount of sen-
tences having a negative sentiment is small, roughly 6% each year. The main difference is that the number
of positive sentences is higher in 2015 than in 1999, and, correspondingly, the amount of neutral sen-
tences is lower in 2015 compared to 1999. This can be seen in the mean sentiment. For the 1999 SOU,
it is 0.112 and for 2015 it is 0.168. The difference is significant®, p < 0.01°. Thus, the 2015 SOU uses
overall a more positive tone.

We have also investigated the sentiment for each of the concepts in focus arkitektur, design, form, and
formgivning. For each concept, sentiment is computed if the concept occurs in the sentence. The results
are presented in Table 4 showing that the text in the 2015 SOU has a more positive attitude towards
the concepts form, arkitektur and design. The difference in sentiment for form between 1999 and 2015
is significant'?. The difference in sentiment for design between 1999 and 2015 is significant!!, and the

8Welch’s t-test = 7.2511, p = 0.0000.

°For all further significance tests we use p < 0.01 to denote a significant difference.
0Welch’s t-test= 4.8204, p = 0.000

UWelch’s t-test = 5.7667, p = 0.000
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difference for arkitektur is significant'?. The difference for formgivning is not significant for p < 0.01,
but p = 0.0230 so there is a tendency.

SOU Form Formgivning Arkitektur Design triad

Sents | Sentiment || Sents | Sentiment || Sents | Sentiment || Sents | Sentiment || Sents | Sentiment
1999 180 0.160 134 0.125 38 0.174 353 0.140 5 0.192
2015 117 0.239 18 0.172 126 0.266 136 0.170 192 0.304

Table 5: Concept-based sentiment for the SOUs from 1999 and 2015 in retokenized versions. The triad
is a separate concept. The number of sentences and mean concept sentence sentiment.

If we consider the triad arkitektur, form- och design and use the retokenized corpus to filter out all
sentences containing it, see Table 5 for descriptive statistics, there are no significant differences.

The triad is not used much in 1999, only 5 occurrences, so we also compared the triad to the other
concepts for 2015, last row in Table 5, and then it turns out that only the difference in sentiment for
design, 0.168, compared to the triad, 0.304, is significant, p < 0.01. That is, the triad is presented with a
more positive sentiment than design in the 2015 SOU.

Corpus Form Formgivning Arkitektur Design
Sentences | Sentiment || Sentences | Sentiment || Sentences | Sentiment || Sentences | Sentiment

Retokenized 117 0.239 18 0.172 126 0.266 136 0.170*

Not retokenized 301 0.275 26 0.254 318 0.289 328 0.248™

Table 6: Concept-based sentiment for the SOU 2015 filtered for the triad or not. The number of sentences
and mean concept sentence sentiment. *Significant, p < 0.01

In Table 6 we compare the last rows of Table 4 and Table 5 without the triad column to see whether
there are sentiment differences for the four concepts considered. Again the only significant difference is
for design'3.

Corpus Form Formgivning Arkitektur Design triad

Sents | Sentiment || Sents | Sentiment || Sents | Sentiment || Sents | Sentiment || Sents | Sentiment
Responses 676 0.171 20 0.071 1114 0.180% 724 0.142 1311 0.224*
SOU 2015 117 0.239 18 0.172 126 0.266* 136 0.170 192 0.304*

Table 7: Concept-based sentiment for the 2015 SOU and the responses with the triad as a separate con-
cept. The number of sentences and mean concept sentence sentiment. *Significant, p < 0.01

The sentiment analyses of the responses to the 2015 SOU are presented in Table 7. The difference for
the concept arkitektur in the SOU, 0.266, and the responses, 0.180, is signiﬁcant”, and the difference
for the triad SOU = 0.304, responses = 0.224, is significant'?, i.e. the concepts are used more positively
in the SOUs compared to the responses.

5 Conclusions and Reflections

By using a variety of methods and SweCLARIN resources we were able to present textual analyses of
the material from different perspectives. The tools and language resources available in the SweCLARIN
infrastructure for analysis of Swedish texts enable comparisons of language use also over such short time
spans as 20 years. In particular, we exploited the ability of the Swedish SenSALDO lexicon to identify
word senses for sentiment analysis, and the Culturomics Gigaword Corpus for comparing official gov-
ernment reports with general language. Most of our analyses, the sentiment analysis, the topic modelling
and the frequency calculations, utilized texts parsed using the SweCLARIN Sparv pipeline.

Although the SweCLARIN resources are in most cases straightforward to use, some fine-tuning of
Sparv was needed. It would not have been possible to do the analyses without further programming, to

2Welch’s t-test = 3.5494, p = 0.0007
BWelsh’s t-test = 3.2559, p = 0.0013
“Welsh’s t-test = 3.5261, p = 0.0006
SWelsch t-test = 3.7176, p = 0.0002
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prepare texts for analysis using regular expressions, and to adopt libraries, such as Vader, to the lan-
guage resources. For modelling of context we used open source software available on other platforms
for sharing resources such as GitHub. Simplifying somewhat we can say that SweCLARIN supplied the
necessary language-specific tools and lexical resources while the language-independent modelling soft-
ware was obtained elsewhere. We think that researchers who want to apply language technology tools to
their problems need to be aware of several repositories and what they can offer. Guides for their use, and
particularly, when you need to combine them with language-specific data and pre-processing, can be part
of pedagogical material and the handbooks provided by CLARIN centers. SweCLARIN, as an example,
maintains such a handbook!.

We have analysed and compared two public government reports, both being part of a political process
of policy development, suggesting how financial and structural support should be developed for the areas
architecture, design and form giving The first was published in 1999 and the second in 2015. We have
also included responses to the 2015 report in the analyses. Sentiment analysis seems to be the method
that provides the most reliable results in our case, while the results from topic modelling and temporal
word analogies are more uncertain due to the small dataset. However, with the BERTopic library, we
could relate topics to metadata of the responses.

On the one hand, we can see the word design being used with increased frequency overtaking the role
of the older word formgivning. This reflects a general shift in language usage. On the other hand, when
we look at the relation between the words design and arkitektur, we can see indications of semantic
convergence, especially in the latter report. This is not least due to the creation of a vague super concept
expressed by the coordinate structure arkitektur, form and design, which we refer to as the triad. In the
former report, the triad is very uncommon. In the latter report either the triad or one of the individual
terms is used, indicating that the suggestion of the report is to establish this super concept as a single area
of policy. The triad, which is so frequent in the 2015 report, is significantly more positively described
there, compared to form and design as individual terms, seemingly underlining a supporting policy that
should take an integrative approach. Moreover, the triad is used in more positive terms than design, while
the sentiment of the term arkitektur is not as influenced by the usage of the super concept. This indicates
a possibility that there is bias in the report, or that there are more issues to deal with in the area of design
than in architecture.

In the responses to the report from 2015, the triad is reused, and taken onboard as a concept to comment
on. Sentiment analysis shows that the super concept is used more positively in the report than in the
responses, indicating that there may be criticism in the responses toward the conflation of the three areas.
Moreover, in the responses, few topics were related to design, and only a small number of actors were
responding about design. This indicates that the majority of respondents were not reacting much to how
design was handled in the report.

Overall, the analyses make it possible to identify potential aspects that could be further analysed for
policy development. Structural issues, such as how certain areas are handled in relation to others, or what
topics different clusters of actors are engaged in, can be identified. Also, content issues can be identified,
such as how much focus different topics are given, but also more specifically how different interest areas
are populated.
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Abstract

The paper reports on the current status of a system for creating dictionaries within the CLaDA-
BG infrastructure. The system is called CLaDA-BG-Dict. At the heart of the system lies the
lexical thesaurus BTB-Wordnet around which all other language resources for Bulgarian are
organized. These are various types of dictionaries (morphological, explanatory, terminological,
etc.), ontologies (such as DBpedia), corpora (in-house and external). The specific features and
functionalities of the system are discussed with respect to the language resourse integrity. Also,
the rationale behind the construction of such a system are given together with an outline of its
utility for a number of NLP tasks and for various types of users. The ideas presented as well as
the system itself are scalable to integrating resources also for other languages.

1 Introduction

In this paper we present the main principles and perspectives behind the CLaDA-BG Dictionary Creation
System — CLaDA-BG-Dict. The ultimate goal of its implementation is to support the compilation of
new dictionaries by individuals or collaborators with respect to a certain task and through the usage of
all the available resources within the Bulgarian National Interdisciplinary Research e-Infrastructure for
Resources and Technologies in favor of the Bulgarian Language and Cultural Heritage, part of the EU
infrastructures CLARIN and DARIAH — CLaDA-BG'.

We aim to provide a system that supports the whole cycle of creating various types of dictionaries. At
the heart of this system lies the Bulgarian BulTreeBank WordNet (BTB-WN) — (Osenova and Simov,
2018). It has been developed as an aggregator of semantic knowledge around which other dictionaries
and sources of information (including grammatical, encyclopedic, etc.) have been organized in the form
of a(n) (inter)linked knowledge network.

The motivation for the development of the CLaDA-BG-Dict refers to the need for: better control on the
consistency in the creation of lexical language resources; user friendly and communicative collaborative
environment; better connections among the available resources. Also in the light of open data we expect
that there will be more lexicographical data available for reuse in future. This would facilitate the rapid
creation of specialised lexicons as well as their publishing and focused usage.

The incentive for the design and implementation of CLaDA-BG-Dict system was the development of
BTB-WN. On the one hand, we were aware that there already exist software systems for the creation
of other wordnets such as BulNet, GermaNet and Polish Wordnet (p]lWordNet). However, these systems
inevitably reflect the approaches of the creators of these wordnets and thus, they do not support all the
functions, needed for the work on BTB-WN. These are: extension of lexical entries structure; mapping to
other resources (inflectional lexicons, explanatory dictionaries, bilingual dictionaries, Wikipedia pages,
etc.); concordance for selection of examples; ticketing system for identifying and handling errors of var-
ious types and history of changes. On the other hand, the workflow on a contemporary wordnet requires

This work is licenced under a Creative Commons Attribution 4.0 International Licence. Licence details:

http://creativecommons.org/licenses/by/4.0/
'https://clada-bg.eu/en/
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the addition of linguistic information beyond synsets, lemmas, definitions and relations. Such informa-
tion includes: links to grammatical paradigms, word valencies, links to Wikipedia, mappings to other
wordnets, appropriate examples, etc.

For all the reasons presented above, in this paper we present our customized solution for a resource
integrating tool. The idea and implementation are scalable also to resources in other languages.

The structure of the paper is as follows: the next section provides a focused review of related works.
Section 3 discusses the specifics and functionalities of CLaDA-BG-Dict system. Section 4 outlines the
language resources that support dictionary creation. Section 5 concludes the paper and presents plans for
future work.

2 Related Work

In our work we follow the approaches described in two existing wordnet editing systems —(Henrich and
Hinrichs, 2010) and (Naskret et al., 2018). Similarly to Henrich and Hinrichs (2010) we needed to switch
from a tool that supported only local editing where synsets were considered within a very limited context
to a tool that supports editing of the wordnet data within a larger context. Comparably to both systems
we switched from a file oriented presentation of data to a centralized database used via web to support
simultaneous work of a team of experts. The most important benefit of this switch is that each member of
the working team started to observe the changes made in content and structure at the time they had been
made. In addition, the user of the system has the possibility to consult the resources in the database in
any moment when this is necessary. Thus, the users have at their disposal a global view over the wordnet.
As a consequence, when editing, they might take into account all the data in a connected way instead of
partial or isolated views.

Here the following question might arise: Why to develop yet another system when there are already so
many out there? We decided to implement our own system because in addition to developing our wordnet,
we wanted to support and connect all the language resources we already had incorporated within it. These
are: a spelling and grammar dictionary, an explanatory dictionary, bilingual dictionaries, related corpora
for providing adequate examples that register various characteristics of the respective meaning. For us
the mapping between the existing language resources is set as an important goal. Thus, we wanted to
support such mappings as early in the process of the wordnet creation as possible.

Our aim is to extend the current system further towards a full-fledged dictionary writing system. It
is envisaged to provide the necessary environment and services for the compilation of ad hoc and task-
oriented dictionaries through the access to all the language data — starting from the existing dictionaries,
corpora, encyclopedic knowledge, and others.

We are aware that many efforts have already been invested in dictionary creation systems from vari-
ous points of view: formats and standards; approaches in the representation of the linguistic knowledge;
implementation strategies, etc. Here we mention only some of the related work. One of the most in-
fluential ongoing frameworks is ELEXIS?. After having performed an in-depth survey on the needs of
lexicographers® — (Kallas et al., 2019), the team behind ELEXIS (p. 62) envisaged ‘two complementary
sets of tools will be provided: lexicographic workflow tools and crowdsourcing and gamification tools.
The first will include a user friendly open-source online dictionary writing system, with the aim to pro-
vide the central dictionary writing platform for new lexicography which also includes new possibilities
of online collaboration. The other will provide tools for new techniques of dictionary creation, such as
explicit or implicit crowdsourcing (gamification).” There are two tools for dictionary creation provided
by ELEXIS — OneClick Dictionary* and Lexonomy> — (M&chura, 2017). The OneClick Dictionary is a
dictionary drafting module, a feature of Sketch Engine® which produces a machine generated dictionary
draft that is later edited by lexicographers in the Lexonomy module. Functionalities such as wordlists,

https://elex.is/

*https://elex.is/wp-content/uploads/2019/02/ELEXIS_D1_1_Lexicographic_Practices_
in_Europe_A_Survey_of_User_Needs.pdf

‘nttps://github.com/elexis—eu/ocd

Shttps://lexonomy.elex.is/

*https://www.sketchengine.eu/
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corpora, concordance, thesauri, etc. are also integrated in the tools. Similarly to the CLaDA-BG-Dict
system, these tools are applicable also for the tasks of creating glossaries and domain-specific wordlists
and dictionaries. Unfortunately, when we started the implementation of CLaDA-BG-Dict system, these
tools were not available for a public use. Thus, we plan to customize and adapt them to our framework
as much as possible in our future work.

Our current system supports Lexical Markup Framework (LMF) formats but not in its full capacity.
LMF files can be uploaded, edited and then saved outside the system. However, not everything from
LMEF is supported. There is no converter from the internal files into Lemon Standard and back’. At this
point we rely only on the LMF-based converters. It should be noted once again that we aim to facilitate
the work not only of the professional lexicographers but also of any other researcher groups and common
users. Thus, we imagine helping teachers to compile a dictionary of minimum words/senses, etc. for their
class; or a student to construct incrementally a learner lexicon of Bulgarian related to a language that they
know, etc. Within DARIAH-ERIC a standard for representation of dictionaries has been developed —
TEI-Lex0.® This standard is supported also by ELEXIS. Since it has already been established as a best
practice, we plan to use it as well. At the moment we support only the minimum to exchange data in
BTB-WN whereas the complete set of import and export formats needs to be implemented. The main
focus in implementing the system was put initially on the availability and integration of the resources.
Thus, our efforts on ensuring adequate exchanging formats and adherence to the common standards come
next.

Last but not least, one of the CLARIN-ERIC Resource Families are Lexica. They are 89 and most
of them are monolingual.® They are of various types — inflectional, morphological, valency, multiword,
stopwords, sentiment, etc. Thus, they are a good source for insights in adding more types of resources
and more types of analyses into the system.

3 System Specifics and Functionalities

Initially, CLaDA-BG-Dict was designed and implemented to support the verification and extension of
BTB-WN. The motivation for this was that the existing version of BTB-WN was initiated in an XML
format within the CLaRK SystemlO — (Simov et al., 2001). The XML format used during the creation
of earlier versions of BTB-WN was not a standard one. It was designed to facilitate the editing of lexical
entries for each synset. Also this XML format had to reflect the incorporation of non-standardised data
such as links to Open English Wordnet (OEW), Bulgarian Wikipedia, and others. However, the creation
of BTB-WN in this way revealed some shortcomings. As mentioned above, the main problem with
working in CLaRK System was that the users had only a local view over the existing Bulgarian synsets
because the data with BTB-WN were stored in several XML files, and searches had to be performed
within each of them (or in some of them). For instance, it was not easy to observe all the synsets in which
a given lemma participates, because they could be in different XML files. Thus, one of the main design
solutions was to support the mapping to the OEW with the idea to enhance the multilingual applications
and the transfer of information from OEW to BTB-WN. In addition, we needed some system support for
the better integration of BTB-WN with other language and knowledge resources for Bulgarian.

The system is a client-server web-based editor using a thick client model. The thick client is installed
on the user computer (desktop or laptop). The thick client as a user interface to the system provides
a better flexibility with respect to implementing the necessary functionality. It especially facilitates the
way to compose several actions during the creation and editing of new synsets, assigning shortcuts and
others.

3.1 Initial Acquaintance with the System

The database is installed on a server and it is accessed online via the web. A relational database is used
for storing the data. Two people are not allowed to work on the same synset at the same time. They can

"https://www.w3.0rg/2019/09/lexicog/
$https://dariah-eric.github.io/lexicalresources/pages/TEILex0/TEILex0.html
‘https://www.clarin.eu/resource-families/lexical-resources-lexica
Yhttp://bultreebank.org/en/clark/
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